Electrostatic interactions as a predictor for osteoblast attachment to biomaterials.
The present study utilizes zeta (zeta)-potential analysis as an indicator of bonding of osteoblasts and whole bone to various biomaterials. Common metal alloys (316L stainless steel, CoCrMo, and Ti6Al4V) and bioceramics (hydroxyapatite and beta-tricalcium phosphate) used in orthopedic applications were suspended in particulate form in physiologic saline, both as-received and supplemented with bovine serum albumin (BSA). Metal alloys were also treated with NaOH washing to study the effect of such a surface treatment on the zeta-potential. The NaOH wash was found to increase the zeta-potential for CoCrMo and Ti6Al4V, but there was a decrease in the magnitude of the zeta-potential for 316L stainless steel. When the metal alloy powders were suspended in BSA-supplemented physiologic saline, the zeta-potential as a function of pH increased, thereby increasing the electronegativity gap and increasing the propensity for bonding between each of the metal alloys and bone. This increase is likely due to matrix proteins in the BSA, which adsorb onto the metal alloy surfaces, promoting bone growth. With the addition of BSA to each bioceramic system, a uniform decrease in zeta-potential was observed. However, the electronegativity gap remained large in each case, maintaining the anticipation of bonding. zeta-Potential analysis is an effective predictor of biomaterial attraction to osteoblasts and bone, providing a useful in vitro method for predicting such interactions.